The activation of the endothelial cells by extravascular stimuli is the key event in the extravasation of circulating leukocytes to target tissues. L-selectin, a member of the selectin family, is constitutively expressed by white cells, and is the molecule involved in the initial binding of leukocytes to activated endothelium. After activation, leukocytes rapidly release L-selectin from the cell surface, -suggesting that the functional activity of this molecule is controlled in large part by its appearance and disappearance from cell surface. We have studied in a neutrophil-activated endothelial cell binding assay, the effect of different antiinflammatory drugs (steroidal and nonsteroidal) in the L-selectin-mediated interaction of neutrophils with activated endothelial cells. Some nonsteroidal antiinflammatory drugs (NSAIDs), such as indomethacin, diclofenac, ketoprofen, and aspirin, but not steroids, strongly inhibited the neutrophil-endothelial cell attachment. Furthermore, we also investigated the underlying mechanism of this functional effect. The expression of L-selectin on the neutrophil surface rapidly decreased in the presence of different NSAIDs, in a dose-and timedependent manner, whereas no changes in the expression of other adhesion molecules such as CD11a, CD11b, CD31, or ICAM-3 (CD50) were observed. Interestingly, studies in vivo on healthy volunteers treated with physiological doses of indomethacin showed a significant decrease of L-selectin neutrophil expression. Only diclofenac induced an upregulation of CD11b expression, suggesting an activating effect on neutrophils. No enzyme release was observed upon treatment of neutrophils with different NSAIDs, indicating a lack of degranulatory activity of NSAIDs, with the exception of diclofenac. The downregulation of L-selectin expression was due to the rapid cleavage and shedding of the membrane L-selectin, as determined by both immunoprecipitation from "2I-labeled neutrophils, and quantitative estimation in cell-free supernatants. These results suggest that NSAIDs exert a specific action on adhesion receptor expression in neutrophils, which might account, at least in part, for the antiinflammatory activities of NSAIDs. (J. Clin. Invest. 1995.
Introduction
The aim of the inflammatory response is to eliminate deleterious agents and repair the damaged tissue. When the inflammation is persistent, it may be injurious to the host, causing severe tissue destruction and dysfunction as occurs in the joints of rheumatoid arthritis patients. The control of inflammation in human diseases characterized by an abnormal chronic inflammatory response is one of the challenges of the present medicine.
Leukocyte extravasation is essential in the inflammatory response. This process can be divided into three steps: initial interaction of leukocytes with activated endothelium (rolling), leukocyte activation with firm adhesion to endothelial cells and, finally, their extravasation into the surrounding tissues (1, 2) . Several adhesion molecules are involved in the processes of adhesion and migration of leukocytes through vascular endothehum at sites of inflammation (1) (2) (3) . Among them, L-selectin (Leu-8, LAM-1, MEL 14, or LECAM-1) has a key role in the initial attachment of circulating leukocytes to endothelium. This molecule is responsible for the rolling of leukocytes along the vascular walls, as a prerequisite to arrest movement and firm adhesion, thus allowing the interaction of other molecules (integrins) which account for trans-endothelial migration and cell extravasation to the target tissues (3) (4) (5) (6) .
L-selectin is a member of the selectin family of adhesion molecules that mediate adhesive interactions among endothehum, leukocytes, and platelets (7) (8) (9) . Three members of the selectin family have been described which are differentially expressed (7, 8) . P-selectin (CD62) is constitutively present in granules of platelets and endothelial cells and is rapidly translocated to the surface after specific stimuli (10) (11) (12) . E-selectin (ELAM-1) is restricted to endothelial cells and is expressed after stimulation with certain cytokines (13). E-selectin and Pselectin mediate endothelial interactions with neutrophils, monocytes, and some lymphocytes (7, 8) . L-selectin is a highly glycosylated protein of 95-105 kD on neutrophils and 74 kD on lymphocytes that is constitutively expressed by most of leukocytes (14, 15) . This adhesion molecule is involved in leuko-Nonsteroidal antiinflammatory drugs (NSAIDs)' are a heterogeneous group of chemical compounds very commonly prescribed for the control of inflammatory human diseases (26) . The precise mechanism of action of NSAIDs is not completely understood. It has been proposed that the major mechanism of action of these drugs is the inhibition of prostaglandin synthesis (27) . However, this inhibitory activity does not account for all antiinflammatory effects of NSAIDs. Additional effects of NSAIDs have been described (28, 29) , but none of them explain the entire spectrum of their antiinflammatory activities.
To search for functional and molecular targets of NSAIDs, we examined the possible effect of different antiinflammatory drugs (steroidal and nonsteroidal) at the first step of neutrophil extravasation, the L-selectin-mediated interaction of neutrophils with activated endothelial cells. We found that most NSAIDs, but not steroids, strongly inhibited this event. Furthermore, we also investigated the mechanism underlying this functional effect, and we found that it is due to the loss of L-selectin expression in neutrophils through a shedding mechanism.
Methods
Antibodies and reagents. The following mAbs were used: Bear-i antiCDl lb, D3/9 anti-CD45, TP1/40 anti-CDl la, HP2/19 anti-ICAM-3, TP 1/15 anti-CD3 1, and P3X63 myeloma culture supernatant as a negative control (30, 31) . The Leu-8 anti-L-selectin mAb was purchased from Becton Dickinson Immunocytometry Systems (Mountain View, CA). LAM1-3 and LAM1-12 anti-L-selectin mAbs (32) were kindly provided by Dr. T. Tedder (Duke University, Durham, NC).
TNF-a (sp act 3.2 x 107 U/mg) was purchased from Wichem International (Vienna, Austria). Aspirin, indomethacin, diclofenac, ketoprofen, piroxicam, dexamethasone, and PMA, were purchased from Sigma Chemical Co. (St. Louis, MO).
Isolation and treatment of neutrophils. Neutrophils were isolated from peripheral blood by Ficoll-Hypaque density gradient centrifugation (Pharmacia Diagnostics AB, Uppsala, Sweden), followed by sedimentation at 1 g in 1.3% dextran (Sigma Chemical Co.) at room temperature. The neutrophil-enriched fraction was further purified by hypotonic lysis of erythrocytes, giving a purity > 98%. The cells were resuspended on Hepes-glucose buffer (glucose 150 mM NaCl, 5 mM KOH, 10 mM Hepes, 1.2 mM MgCl2, 1.3 mM CaC12, 5.5 mM, pH: 7.5). The experiments were carried out in 15 ml disposable polypropylene tubes (Falcon Labware, Oxnard, CA).
Neutrophils were incubated in Hepes-glucose buffer with the different drugs, TNF-a or PMA at times and temperatures indicated. In some assays, 4 g/liter of HSA was included in the buffer. The dose of each drug was chosen according to their potency of antiinflammatory activity.
The pH of the aspirin solution ranged between 6.3 and 7.2, depending on drug concentrations (1-0.125 mg/ml). These pH values did not alter the L-selectin neutrophil surface expression. Cell viability, estimated after each treatment by trypan blue exclusion, was > 95%.
Flow cytometry analysis. Flow cytometry analysis was performed in a FACScan® cytofluorometer (Becton Dickinson Immunocytometry Systems). Resting and stimulated neutrophils were incubated with hybridoma culture supernatants followed by washing and labeling with an FITC-labeled goat anti-mouse Ig (Dakopatts, Slastrup, Denmark). Linear and logarithmic immunofluorescence values were obtained in each experiment and the fluorescence produced by the myeloma P3X63 supernatant was considered as background. A total of 5,000 cells was analyzed from each sample adjusting the fluorescence gain so that -5% Radiolabeling, immunoprecipitation, and electrophoresis. Cell surface proteins of 6 x 107 neutrophils from a healthy donor were radiolabeled with Na '25I in a solution with chloroglycoluril (lodo-Gen; Pierce Chemical Co., Rockford, IL), washed twice with PBS and, finally, resuspended on Hepes-glucose buffer with 1% BSA. Radioiodinated cells were either incubated with NSAIDs or maintained with buffer during 15 min at 370C. The cells and the cell-free supernatants were separated by centrifugation. The cell-free supernatants were supplemented with 1 mM PMSF and 1% Triton X-100. Cell pellets were lysed with PBS containing 1% Triton X-100, 1% hemoglobin, and 1 mM PMSF. After overnight dialysis against PBS, samples were precleared with protein A from Staphylococcus aureus coupled to Sepharose. For immunoprecipitation, an equal amount of radioactivity of each sample was mixed with 100 MI of mAb containing hybridoma culture supernatant. Immune complexes were isolated by the addition of 100 Pil of the 187.1 rat anti-mouse K-chain monoclonal antibody, followed by 30 Pl of protein A coupled to Sepharose. Immunoprecipitates were processed as previously described (33) , and samples were subjected to 10% SDS-PAGE and autoradiography with enhancing screens. A prestained molecular weight standard mixture (Sigma Chemical Co.) was used as molecular weight markers.
Neutrophil-endothelial cell attachment assay. Human umbilical vein endothelial cells (HUVEC) were isolated and grown in M199 culture medium supplemented with 10% FCS, endothelial cell growth factor (50 [Lg/ml, Biochemical Technologies Inc., Stoughton, MA) and porcine intestinal heparin (50 pg/ml, Sigma Chemical Co.) as described (34) . Endothelial cells (passage 2-3) were grown to confluence on gelatin (0.1% ) -precoated 24-well plates and stimulated with either TNFa (20 ng/ml) or medium alone at 37TC. Cell monolayers were carefully washed and incubated at 40C for 15 min with 200 MI of RPMI 1640 medium containing 10% FCS. Then, 1 X 106 neutrophils in 100 PI were added. Previously, neutrophils were incubated with different NSAIDs for the time and dose indicated. Samples of untreated neutrophils were additionally incubated with the anti-L-selectin LAM-1-3 and LAM--I 12 mAbs for 15 min at 4TC. After 30 min of incubation at 40C with rotation at 64 rpm, wells were washed (5x) with cold PBS and fixed in 1% of glutaraldehyde in PBS.
The number of bound neutrophils was determined by direct counting on an inverted microscope. Inhibition of neutrophil adhesion was calculated using the level of attachment to unstimulated HUVEC as the baseline, and the level of neutrophils attachment to TNF-a-stimulated HUVEC as the maximal value.
Enzymatic activity in supernatants from NSAIDs-treated neutrophils. Resting neutrophils were resuspended at 5 x 106 cells/ml in 1 ml of Hepes-glucose buffer and incubated in the presence of distinct agents for 15 min at 37TC. Then, cells were pelleted by centrifugation and supernatants were assayed for marker activities. Enzyme release was determined as the percentage of total enzyme units in the supernatant.
Gelatinase, lysozyme, and N-Acetyl-,/-glucosaminidase were assayed as described (30, 35) .
sL-selectin ELISA. The ELISA used to quantitate sL-selectin in the supernatant of NSAIDs-treated neutrophils was generously provided by Bender MedSystem (Vienna, Austria).
Studies in vivo of L-selectin neutrophil expression. Neutrophils from seven healthy volunteers taking per os indomethacin at 25 mg, three times a day, were analyzed for cell surface expression of different adhesion molecules by flow cytometry. Peripheral blood samples were obtained just before starting indomethacin (t = 0), and 60-90 min after the ingestion of the third (t = 24 h) and sixth doses (t = 48 h). Figure 1 . Effect of various antiinflammatory drugs on neutrophil attachment to human endothelial cell monolayers. Confluent endothelial cell monolayers cultured for 6 h in the presence of 20 ng/ml TNF-a were used for neutrophil adhesion assays. A significant adhesion of neutrophils was evident to the activated endothelium (B) (baseline adhesion), but not to unstimulated cell monolayers (A). Preincubation of neutrophils with anti-LAMl-3 significantly decreased the basal adhesion (C). In contrast, the anti-LAMI-12 did not show a significant effect in the neutrophilendothelial attachment assay (D). The adhesion to activated endotelium was nearly completely abrogated by preincubating the neutrophils with indomethacin (0.2 mg/ml) (E) and diclofenac (0.2 mg/ml) (F), whereas the adhesion of piroxicam (0.2 mg/ml) pretreated neutrophils (G) was found similar to control (B).
L-selectin expression in each sample was related to that of CD 1 a, whose expression remains stable during neutrophil activation and NSAIDs treatment. The results are presented as relative fluorescence intensity (RFI).
x 100/(CDlla FT -P3X63 FI).
Student's t test for paired samples was used to compare the results.
Results
Inhibition ofL-selectin-mediated neutrophil adhesion to endothelial cells by NSAIDs. To study the initial event of inflammation, we analyzed in vitro the binding of neutrophils to HUVEC under nonstatic conditions. In a first step, we studied the effect of the endothelial activation state on the neutrophil attachment. Only few neutrophils were able to bind to unstimulated endothelium (Fig. 1 A) . However, when the endothelium was activated with TNF-a to induce the expression of the L-selectin ligand(s), a significant number of neutrophils attached to endothelial cells (Fig. 1 B) . In agreement with results previously reported by other authors (36) , this binding was preferentially mediated by the L-selectin, since anti-L-selectin LAM1-3 mAb reduced 70% in this interaction (Fig. 1 C) . On the other hand, the anti-L-selectin LAM 1-12 mAb did not inhibit the neutrophil-endothelial cell interaction (Fig. 1 D) . Next, we assayed the effect of different antiinflammatory drugs (nonsteroidal and steroidal) on the L-selectin-mediated neutrophil-endothelial interaction. The concentration of each drug tested was proportional to their antiinflammatory potency. When neutrophils were preincubated for 15 min at 370C either Figure 1 (Continued) with indomethacin (0.2 mg/ml), diclofenac (0.2 mg/ml), or aspirin (1 mg/ml), the adhesion of neutrophils to endothelium was almost completely inhibited ( Fig. 1 , E and F, data not shown). Inhibitory effects were also observed at lower doses, in the range of 10-50 ,qLg/ml for diclofenac or indomethacin, and 0.3 mg/ml for aspirin. Similar results were obtained when neutrophils were treated with drugs in the presence of physiologic concentrations (4 g/liter) of human serum albumin. Under these conditions, slightly higher drug concentrations were required (not shown). In contrast, piroxicam (0.2 mg/ml) and dexamethasone (0.2 mg/ml) did not inhibit the neutrophil adhesion to endothelial cells (Fig. 1 G, data not shown) .
L-Selectin neutrophil expression is downregulated by NSAIDs. To determine the mechanism of inhibition of neutrophil-endothelial cell interaction by NSAIDs, we have studied the possible effect of these drugs on the cell surface expression of L-selectin. Flow cytometry analysis of neutrophils treated with indomethacin, diclofenac, piroxicam, ketoprofen, and aspirin in the same conditions than the adhesion experiments, showed that the cell surface expression of L-selectin was downregulated by all NSAIDs except piroxicam (Fig. 2) . Diclofenac and indomethacin showed a stronger effect than ketoprofen and aspirin on L-selectin downregulation (Fig. 2) . In contrast, dexamethasone, a potent synthetic steroid, and hydrocortisone, the main physiologic glucocorticoid, did not modify L-selectin expression at concentrations as high as 0.2 mg/ml (Fig. 2, and data not shown). When these experiments were performed at 4°C, no modification of the basal expression of L-selectin was observed (data not shown).
The effect of NSAIDs on L-selectin expression on neutrophils was both dose-and time-dependent. Fig. 3 A shows a dose-response experiment in which in a decreasing order of potency, diclofenac, indomethacin, and aspirin were effective on the downregulation of L-selectin expression, while piroxicam caused no effect. L-selectin downregulation required slightly higher drug concentrations when assays were performed in the presence of human serum albumin. Under these conditions, doses > 50 g/mil of diclofenac or indomethacin, and 0.3 mg/ml of aspirin were required to induce the effect. Kinetics studies using 40 ,g/ml of diclofenac, indomethacin, and piroxicam and 0.5 mg/ml of aspirin, indicated that diclofenac has the fastest effect by decreasing the L-selectin expression after 5 min of treatment (Fig. 3 B) . Indomethacin was also active at this concentration, but 60 min were required for displaying a significant effect. Aspirin only had a mild action and piroxicam did not modify the basal expression of L-selectin by periods of time as long as 120 min (Fig. 3 B) .
The expression of other cell adhesion molecules, constitutively expressed by neutrophils, such as CD31 (PECAM-1), CD50 (ICAM-3), and CD45, was not altered upon exposure to the different NSAIDs studied. A representative experiment of the effect of indomethacin (0.2 mg/ml at 37°C during 15 Shedding of L-Selectin by Nonsteroidal Antiinflammatory Drugs 1759 Effect ofNSAIDs on neutrophil activation. L-selectin is rapidly downregulated from the neutrophil cell surface upon cell activation (20-22). Therefore, we analyzed the possibility that NSAIDs could induce neutrophil activation. It has previously been shown that the expression of CDl lb and CD45 is upregulated upon neutrophil activation (30, 37) . The results shown in Fig. 5 A clearly indicate that most of NSAIDs tested did not modify CDl lb baseline expression upon 15 min of cell treatment. However, diclofenac increased CDl lb cell surface expression. The expression of CD1 la, that is not affected by cell activation, was used as control (Fig. 5 A) . Kinetics experiments clearly showed that diclofenac, but not indomethacin, piroxicam, or aspirin, clearly enhanced CDl lb cell surface expression in a time-and dose-dependent manner (Fig. 5, B and C, respectively).
Parallel experiments were conducted to examine the degree of degranulation of the different types of intracellular granules described in human neutrophils (30, 35) . As shown in Table  I , neither gelatinase (a marker for tertiary granules) nor lysozyme (a marker for specific granules) were secreted upon cell preincubation with different NSAIDs, with the exception of diclofenac. TNF-a and diclofenac induced a significant release of gelatinase and a slight release of lysozyme. As these agents augmented the cell surface expression of CDl lb (Fig. 5) , these data further support the location of this antigen in gelatinase-176Q Dfaz-Gonzdlez et al. In vivo effect of indomethacin on neutrophil L-selectin expression. To ascertain the relevance of the above described observations, in vivo experimentation with human healthy volunteers was carried out. A preliminary kinetics study with two individuals taking physiological amounts of indomethacin (25 mg, three times a day, during 4 d), showed a significant neutrophil L-selectin downregulation beginning at 24 h, that was maintained during treatment (data not shown). Therefore, we decided to undertake the study of the neutrophil expression of Lselectin, CD1 lb, and CD la in seven different volunteers 24, and 48 h after starting the administration protocol of indomethacin. The results obtained are shown in Fig. 6 (Fig. 8 ). These data demonstrate that even under the highest stimulatory condition, was observed (Table I). These results suggest that neutrophil activation is not involved in the mechanism of regulation of L-selectin expression by indomethacin, ketoprofen, and aspirin. However, it is possible that the downregulation of L-selectin induced by diclofenac is, at least in part, mediated by a cell activation-dependent mechanism.
Discussion
The endothelium plays an essential role in inflammation, providing the key signals for leukocyte migration to extravascular tissues. In normal conditions, the circulating leukocytes have continuous random contacts with endothelial cells, but no firm interactions occur. When a tissue is injured, the endothelial cells are activated by extravascular stimuli inducing the expression of a wide array of cell surface adhesion molecules. These molecules mediate a close receptor-counterreceptor interaction with circulating leukocytes, allowing the adhesion and the extravasation of leukocytes through vascular endothelium at sites of inflammation. The initial interaction with endothelium facilitates the rolling and arrest of circulating leukocytes on the endothelium surface. One of the leukocyte molecules involved in this 
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initial interaction is the L-selectin, a member of the selectin family which recognizes carbohydrates expressed by the activated endothelium (34, (39) (40) (41) (42) . Nowadays, research teams have undertaken strategies towards treating inflammation by blocking the selectin-mediated functions (43) (44) (45) . In this therapeutic approach, it is assumed that if the initial L-selectinmediated leukocyte rolling could be blocked, the following events involved in the leukocyte migration to the tissue would not occur and the inflammatory response would be alleviated. The aim of this study was to search for drugs with the capability of blocking the binding of neutrophils to endothelial cells and to determine their mechanisms of action. To this end, a neutrophil-HUVEC attachment assay was used to study the first step of neutrophil migration. To simulate the blood flow, the experiments were performed under nonstatic conditions (36) . In these assays, the binding of neutrophils to activated HUVEC was mediated by the L-selectin as it occurs during both in vitro and in vivo rolling at physiologic cell flow rates (4) (5) (6) . Initially, we studied the effect on neutrophils of drugs with antiinflammatory properties such as glucocorticoids and NSAIDs. The preincubation of neutrophils with different NSAIDs produced a dramatic abrogation of the neutrophil attachment to activated HUVEC. In contrast, dexamethasone showed no effect pointing out that nonsteroidal drugs had a different antiinflammatory mechanism of action. This inhibitory effect on neutrophil adhesiveness is not common to all NSAIDs; piroxicam, an enolic acid-derived NSAID, did not show any inhibitory effect on the L-selectin-mediated neutrophil-HUVEC attachment assay. Preliminary evidence indicates that piroxicam interferes with the process of neutrophil activation and degranulation, induced by stimuli like TNF-a or the chemoattractant peptide FMLP (Difaz-Gonzilez, unpublished observations). Although the major mechanism of action of NSAIDs is well established to be ciclooxigenase inhibition and interference with synthesis of prostaglandins (27) , our results point out differences in the effects and mode of action among various NSAIDs, in accordance with previous reported work (46) . In this regard, it has recently been described that certain NSAIDs, as sodium salicylate and aspirin, inhibit NF-KB-dependent transcription activity (47) . A chemical structure common to aspirin, indomethacin, diclofenac, and ketoprofen, but absent in piroxicam, might be responsible for the L-selectin shedding in neutrophils; this datum might be important for the future development of new antiinflammatory drugs that interfere with L-selectin-mediated function.
The relevant role of L-selectin in the nonstatic binding assay used by us, suggested that NSAIDs could affect the neutrophil L-selectin expression. In this regard, we have shown herein that those drugs which inhibit the neutrophil-HUVEC attachment, also downregulate the L-selectin cell surface expression in a dose-and time-dependent manner. However, neither piroxicam nor dexamethasone modified the basal expression of this selectin in neutrophils. Activation of neutrophils uniformly results in downregulation of L-selectin expression (20-22) as well as in upregulation of both CDllb/CD18 and CD45 expression (22, 30, 37) . Nevertheless, the basal expression of CDl lb and 1762 Dfaz-Gonzdlez et al. CD45 was unaffected by most of the drugs tested, suggesting that neutrophils are not activated by NSAIDs, and that the downregulation of L-selectin is mediated by an activation-independent mechanism. This is further supported by the lack of neutrophil degranulatory activity of NSAIDs as determined by granule enzyme release. Only diclofenac induced a significant increase of the expression of both CDl lb and CD45 glycoproteins, as well as a partial neutrophil degranulation suggesting that this drug is capable, at least in part, to downregulate Lselectin expression through a mechanism that involves neutrophil activation. Accordingly, it has been reported that crosslinking of the L-selectin is also an activation-independent mechanism of downregulation of this molecule (38) . In addition, high levels of soluble L-selectin have been found in plasma from normal subjects (25) , suggesting that this soluble L-selectin is released from leukocytes through a mechanism in which cell activation is not involved. It has been reported that the loss of L-selectin in activated neutrophils takes place through a proteolytic shedding of the molecule and that none of the known protease inhibitors inhibit the shedding of L-selectin (14, 20, 22, 25) . We have demonstrated that the loss of L-selectin induced by NSAIDs is also due to the shedding of the molecule from the cell surface, as confirmed by both immunoprecipitation and quantitative estimation of a soluble form of this molecule in cell-free supernatants of neutrophils treated with those drugs. It is tempting to speculate that a selective activation of a specific protease might account for this phenomenon. However, the mechanism of this NSAIDs-mediated L-selectin activation-independent shedding remains to be clarified. Although an inherent proteolytic activity of NSAIDs themselves on L-selectin cannot be completely ruled out, the observation that this phenomenon does not occur at 40C supports the presence of an inducible cellular protease.
The concentrations of different NSAIDs required in our in vitro studies for the L-selectin shedding from neutrophil surface appear to be higher than those described to exert its antiinflammatory effects in vivo (48) . Interestingly enough, when healthy donors were treated with physiological doses of indomethacin, a significant loss of L-selectin neutrophil expression was detected, with no change in CD I a or CDl lb expression. This decrement of neutrophil L-selectin in vivo is remarkable taking into account that it is observed in the cell population of blood neutrophils, that is subjected to a rapid and continuous renewal. On the other hand, indomethacin does not appear to activate neutrophils in vivo as determined by its failure to upregulate CDI lb expression. However, it is difficult to establish a strict correlation between our in vitro observations and in vivo behavior of these types of drugs which is depending not only on plasma levels, but also on different factors as preferential tissue accumulation, plasma half-lives, hepatic biotransformation, and enterohepatic recycling of NSAIDs. On the other hand, all these pharmacologic parameters are different for the various NSAIDs groups (46) . Nevertheless, it is conceivable that the action of these drugs on L-selectin neutrophil surface expression might account, at least in part, for antiinflammatory activity of NSAIDs. In summary, we have shown that some NSAIDs inhibit neutrophil attachment to HUVEC in vitro through a rapid Lselectin cell shedding. These results suggest a specific mechanism of regulation of neutrophil adhesion functions by NSAIDs, which open a door for the development of new antiinflammatory drugs based on a selective L-selectin shedding activity. Therefore, the measurement of neutrophil L-selectin cell surface expression, could be a rapid and reproducible primary assay in the search of drugs with antiinflammatory activity. were centrifuged, and supernatant fluids were tested for sL-selectin by a specific ELISA. The concentration of sLselectin was calculated by comparing the OD with those obtained with recombinant sL-selectin standards, using a linear regression analysis. Values represent the mean(ng/ml) ±SE obtained in duplicate determinations for each sample. The results are representative of two experiments.
